The topmouth gudgeon, Pseudorasbora parva, originating from eastern Asia, was accidentally introduced in European waters (1961) with stocking material of imported herbivorous fishes. In Poland it was first recorded in 1990 in the Barycz R. system -Fish Farm Stawno (SW, Poland); it probably came from Hungary with imported fry of Aristichthys nobilis. It was presumably from that region of Poland that it spread to other fish farms and then rapidly penetrated into rivers and other water bodies. At present 51 localities are known, mainly in the lowlands of Poland. The species still shows an expansion tendency which is favoured by stocking open waters with material containing an admixture of the topmouth gudgeon, using it as a bait-fish and by some aspects of its biology and ecology.
In Poland within about 20 years it invaded most lowland river systems and is still expanding its range, constituting a threat for native ichthyofauna. The aim of this paper is to present the origin and expansion of P. parva in Poland.
M a t e r i a l a n d M e t h o d s
Up-dating of the distribution and estimate of the rate of expansion of P. parva in Poland were based on own field studies and data of other authors published within the last 20 years (Witkowski & Kotusz 2008) . Enquiry data from fish farms keeping lowland fishes, mainly carp, and from persons involved in fishery management, were also used. For each locality of the topmouth gudgeon lat-long coordinates were converted using the programme Maplnfo Profesional. Which allowed preparing the distribution map of the species in Poland.
R e s u l t s a n d D is c u s s i o n
In Poland P. parva was found for the first time during emptying of ponds (October 1990) in the Fish Farm Stawno near Milicz (Witkowski 1991a,b) . It had probably occurred there for a few years (since 1987?) as indicated by the age structure of the population including a few generations (2-3). The species was introduced with stocking material of herbivorous fishes, mainly Aristichthys nobilis and Hypophathalmichthys molitrix (M.Tomala -pers. com.), imported at that time by the PGRyb [State Fish Farms] Poznan from Hungary. Next year the topmouth gudgeon was recorded from the neighboring fish farm -Ruda Sulowska, and from the Barycz R. and its tributaries (Witkowski 1991a , Błachuta et al. 1993 .
It is likely that it was from these fish farms that the topmouth gudgeon started a rapid expansion, mainly with stocking material of other fish species, to invade nearly the whole territory of Poland (Fig. 1) . It is not excluded however that it could arrive in other regions also directly, with fishes imported then from the former Czechoslovakia and Hungary; this is supported by simultaneous records (1990) (1991) (1992) ) from other areas -Wielkopolska and Małopolska.
The appearance of the species in consecutive regions was not a result of spontaneous successive expansion along a river or within the same catchment area, as was the case with invasive species of Neogobius and Perccottus glenii (Nowak et al. 2008) . Table 1 , also anglers contributed to the dispersal of P. parva by using it as a bait-fish, and transporting and releasing unused individuals into other water bodies.
Cumulative numbers of records of P. parva in Poland during three-year periods are the following: till 1993 -10; till 1996 -14; till 1999 -27; till 2002 -38; till 2005 -43; till 2008 -51 (Table 1 ). The number of localities of the species is probably greater. Its occurrence noted to date should be regarded as centres associated with fish ponds, from which the topmouth gudgeon constantly penetrates into open waters.
The species occurs in masses in many fish farms. During emptying of one of the ponds in the Fish Farm Ruda Sulowska (1993) ca. 300 kg of P. parva were caught and released into the Barycz R. system (Witkowski 2008b) . During autumn catches in fish ponds, periodically (?) in open waters the density of the species may be equally high. In the Sumina R. (tributary to Ruda R., Upper Silesia) in 2005 it was a few thousand individuals per 100 m2 river, many times exceeding the abundance of the remaining fish species (Dr J. Kotusz -pers. com.) . Considerable numbers o f the topmouth gudgeon were also observed in other regions: up to 250 indiv./500 m shore line (Obra R.) or 25.4 indiv./lOO m2 (Stradunia R.), and in Konin lakes the species constituted 80-90% o f phytolittoral fishes (Kusznierz et al. 2005 , Penczak et al. 2006 . The data show that in many regions o f Poland P. parva occurs in masses. Its dispersal is also favoured by some of its biological features, such as ability to reproduce on various substrata, multiple reproduction, comparatively high fecundity, parental care, wide food spectrum and tolerance to various habitat factors including ability to invade canalised and polluted rivers (Mukhacheva 1950 , Kozlov 1974 , Movchan & Kozlov 1978 , Barns et al. 1984 , Śebela & Wohlegmuth 1984 , Kruk et al. 2003 . Because the species reaches a small size (max. 10-12 cm TL) and stays mainly in densely vegetated parts of water bodies, it is not easily accessible to native predators. Consequently, its eradication or limiting its abundance, either in Poland or in other countries, are practically impossible (Witkowski 2008b). In Poland there were no studies on the effect of the topmouth gudgeon on the native ichthyofauna and aquatic habitats. Only transmission of about a dozen of species of zoosporic fungi was observed (Czeczuga et al. 2002) . According to literature this "international pest species" may transmit an infectious disease rosette-like agent (RLA) caused by Spherothecum destruans to native fish species , Pinder et al. 2005 . In ponds, especially during mass occurrence, it competes for food with cultured species (Kozlov 1974 , Movchan & Kozlov 1978 . Besides, consuming larger species of planktonie crustaceans, the topmouth gudgeon contributes to the increase in eutrophication rates of the water bodies (Adamek & Sukop 2000) . In open waters of southern Europe it contributed to the decrease in abundance or even disappearance of some autochthonous species -Scardinius erythrophthalmus (Linnaeus, 1758), Carassius carassius (Linnaeus, 1758), Rhodeus amarus (Pallas, 1778), Gobio gobio (Linnaeus, 1758), Leucaspius delineatus (Heckel, 1843) (Giurca & Angelescu 1971 , Zitnan & Holcik 1976 , Jankovic 1985 , Banarescu 1999 , Pollux & Karosi M 2006 . At higher density it may constitute a threat to native fish species also in Poland . Thanks go to the following persons who provided information on the occurrence and time of appearance of P. parva in fish farms and their neighborhood: Dr Jan Błachuta (Wroclaw), Dr Mirosław Cieśla (Warszawa), Zbigniew Czarny (Jelenia Góra), Tadeusz Domżalski (Legnica), Prof. dr hab. Bazyli Czeczuga (Białystok), Dr Andrzej Kapusta (Olsztyn), Mariusz Kleszcz (Wrocław -Szczodre), Dr Jan Kotusz (Wrocław), Doc. dr Andrzej Kruger (Żabieniec), Andrzej Łakomy (Poznań), Prof, dr hab. Jerzy Mastyński (Poznań), Dr Marcin Popiołek (Wrocław), Marian Tomala (Przyborów).
